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initially for f 1 , f 2 ∈ S (R n ), wheref denotes the Fourier transform of f and 
with 1/p = 1/p 1 + 1/p 2 , and is bounded from
and p ∈ (1/2, ∞). In recent years, considerable attention has been paid to the mapping properties of T σ when σ satisfies some conditions of Hörmander-Mihlin type. Let Ψ ∈ S (R 2n ) be such that supp Ψ ⊂ {(ξ 1 , ξ 2 ) : 1/2 |ξ 1 |+ |ξ 2 | 2} Fairly recently, Miyachi and Tomita [15] considered the problem to find the minimal smoothness conditions for the boundedness of T σ . For
Grafakos and Si [8] considered the mapping properties from
where Miyachi and Tomita [15] proved the following result.
) and let T σ be the operator defined by (1.1). If σ satisfies that (1.4) sup κ∈Z σ κ W s 1 ,s 2 (R 2n ) < ∞ for s 1 , s 2 ∈ (n/2, n], then for p 1 , p 2 ∈ (1, ∞], p ∈ [2/3, ∞) with 1/p = 1/p 1 + 1/p 2 , T σ is bounded from
